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(54) LIGHT STORING ADORNMENT 

(57)Abstract: 

PROBLEIVI TO BE SOLVED: To provide a light storing adornment 
capable of using in outdoors, excellent in light storing properties, heat 
resistance, water resistance, surface flatness, stain resistance and 
fanciness. 

SOLUTION: This light storing adornment is obtained by forming a light 
storing layer 2 containing a light storing fluorescent agent and a lead 
free glass frit on the surface of a substrate 1 and coating the surface 
of the light storing layer 2 with a lead free glass. The light storing layer 
preferably contains 35-95 pts.wt. of the light storing fluorescent agent, 
65-5 pts.wt. of the lead free glass frit, where the thickness of the light 
storing layer is 30-800 i^m, and thickness of the lead free glass layer is 
10-300 |xm. An earthenware, a porcelain, a glass, a crystallized glass, 
a vitreous enamel, etc., are used as the substrate 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light storage accessories characterized by covering the front face of this luminous layer with a nonlead 
glass layer while coming to form the luminous layer containing phosphorescent powder and a nonlead glass frit on the 
surface of a base. 

[Claim 2] It is the light storage ornament characterized by 35 - 95 weight section and a nonlead glass frit consisting 
[ phosphorescent powder ] of the 65 - 5 weight section in claim 1, as for the above-mentioned luminous layer. 
[Claim 3] They are the light storage accessories characterized by the thickness of the above-mentioned nonlead glass 
layer being the same as the particle size of the above-mentioned phosphorescent powder in claim 1 or 2, or being larger 
than this particle size. 

[Claim 4] They are the light storage accessories characterized by the thickness of the above-mentioned luminous layer 
being 30-800 micrometers in any 1 term of claims 1-3. 

[Claim 5] They are the light storage accessories characterized by the thickness of the above-mentioned nonlead glass 
layer being 10-300 micrometers in any 1 term of claims 1-4. 

[Claim 6] They are the light storage accessories characterized by the above-mentioned base being either earthenware, 
porcelain, an enamel, glass or glass ceramics in any 1 term of claims 1-5. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Application of the Invention] This invention relates to the light storage accessories which were excellent in usable 
thermal resistance and an usable water resisting property, and surface smooth nature out of indoor. 

[0002] 

[Description of the Prior Art] Phosphorescent is the property to accumulate a fluorescent lamp and the light energy of 
sunrays and to hold afterglow in darkness. A light storage safety panel is one of those used this technique, for example. 
Light storage safety panels are evacuation and a leading sign, a relief indicator, risk, a prohibition sign, etc., and these 
apply phosphorescent powder to the front face of the base which consists of synthetic resin, such as a vinyl chloride, 
chiefly, and form a luminous layer in it. Moreover, the phosphorescent wall covering material which applied 
phosphorescent powder to wall covering materials, such as synthetic resin and paper, is proposed by JP,4-51405,A as a 
light storage ****** safety sign. As the above-mentioned phosphorescent powder, there is zinc sulfide powder which 
emits the former, for example, fluorescence. 
[0003] 

[Problem(s) to be Solved] However, the above-mentioned conventional phosphorescent members are combustibles, 
such as a wall covering material made of synthetic resin and paper. Therefore, although a luminous layer demonstrates 
validity as a safety sign at the time of sudden interruption to service when a luminous layer is made to form in these 
front faces and a light storage safety panel is produced, in case of a fire, a luminous layer is fused or burned down with 
a combustible, and the effectiveness as a safety sign is not acquired. 

[0004] Moreover, in case synthetic resin etc. bums, it has a possibility that smoke harmful to the body may occur and 
an evacuation person may encounter damage by this smoke. Moreover, even if it forms a luminous layer in the front 
face of the ceramic plate which is incombustibles with synthetic resin, the problem of melting, it being burned down, 
and not demonstrating the effectiveness, but harmful smoke occurring produces like the above the luminous layer 
formed with synthetic resin in case of a fire. 

[0005] So, in order to acquire a safe light storage ornament object, it is possible to make a luminous layer 
nonflammable by applying phosphorescent powder with a glass frit and being burned on the ceramic substrate which is 
incombustibles. For example, it is proposed [ that it is various in recent years and ] also about the ceramic product 
which used phosphorescent powder. For example, in IP,60-226959,A, the tile in which the synthetic-resin layer which 
contains phosphorescent powder on the surface of a ceramic tile was formed is proposed. 

[0006] However, when phosphorescent powder is calcinated in an oxidizing atmosphere, it has a possibility that the 
light storage force may become very weak. Therefore, when phosphorescent powder can be burned on bases, such as 
ceramics, as it is in air, a luminous layer with the Ught storage effectiveness cannot be formed. 
[0007] Then, mixing a cover coat and calcinating as a means to calcinate without oxidizing phosphorescent powder, is 
proposed (JP,58-173 182,A, JP,8-165 140,A). However, in the case of a cover coat, it must calcinate from 30 minutes at 
least at an elevated temperature 1000 degrees C or more for 1 hour. Moreover, a fluorescence luminous object is weak 
also to the elevated temperature of it being not only easy to oxidize but long duration. Therefore, when phosphorescent 
powder is mixed with a cover coat and calcinated, there is a problem that sufficient light storage effectiveness is not 
acquired. 

[0008] Furthermore, in the case of a cover coat, it is effective in a wrap in the whole front face of a base at a luminous 
layer, but on the surface of a base, a dehcate alphabetic character or a delicate pattern cannot be selectively formed by 
the luminous layer, or a luminous layer and the ornament layer which is not ****** cannot be made free, and cannot be 
divided. Moreover, it is difficult to form a luminous layer in arbitrary thickness free. 

[0009] Moreover, if phosphorescent powder is impalpable-powder-ized, phosphorescent will fall and it will lose 
phosphorescent depending on the case. Therefore, phosphorescent powder is burned on a base with a comparatively 
large condition with a mean particle diameter of about 5-50 micrometers, without carrying out pulverization. However, 



when the phosphorescent powder which has not carried out pulverization is used, the surface smooth nature of light 
storage accessories is not obtained, but dirt tends to adhere. 

[0010] Furthermore, phosphorescent powder has a weak water resisting property. Therefore, it cannot be used to the 
outdoors or the pool which have a possibility of touching water after phosphorescent powder has been exposed. 
[00 11] This invention tends to offer the light storage accessories which were excellent in usable thermal resistance and 
an usable water resisting property, and surface smooth nature out of indoor in view of this conventional trouble. 
[0012] 

[******** of a technical problem] Invention of claim 1 is light storage accessories characterized by covering the front 
face of this luminous layer with a nonlead glass layer while coming to form the luminous layer containing 
phosphorescent powder and a nonlead glass frit on the surface of a base. 

[0013] In this invention, what should be observed most is having covered the luminous layer containing 
phosphorescent powder and a nonlead glass frit with the nonlead glass layer. 

[0014] Next, an operation and effectiveness of this invention are explained. The light storage accessories of this 
invention have covered the luminous layer containing phosphorescent powder with the nonlead glass layer. Therefore, 
in case these are calcinated to a base, oxidation of phosphorescent powder can be controlled. So, even if it calcinates by 
the oxidizing atmosphere, the light storage effectiveness is not lost. Therefore, the light storage accessories of this 
invention can acquire tiie light storage effectiveness equivalent to baking before, and are excellent in thermal 
resistance. 

[0015] Moreover, the luminous layer is covered with the nonlead glass layer. Therefore, since the light storage 
accessories of this invention are soaked neither in air nor water, they can control oxidation of phosphorescent powder. 
Therefore, the light storage accessories of this invention can be used, without the light storage effectiveness falling also 
at the outdoors or the waterside. 

[0016] Moreover, as a glass layer which covers a luminous layer, when oWner lead glass is used, phosphorescent 
powder is discolored in black and there is a possibility that phosphorescent may fall. However, in this invention, since 
the luminous layer is covered with the nonlead glass layer which does not contain lead, it demonstrates phosphorescent 
[ which a luminous layer was not discolored in black and was excellent ]. 

[0017] Furthermore, since the luminous layer is covered with the nonlead glass layer, there is no front face of light 
storage accessories with ZARA ******^ and it is excellent in rear-face smooth nature. Therefore, dirt cannot adhere to 
a front face easily. Moreover, even when dirt adheres, dirt can be removed easily [ wiping off etc. ] and resistance to 
contamination is strong. 

[0018] A luminous layer is formed by imprinting with the transfer paper which formed by direct printing, the spray, or 

brush coating on the base, or was prepared beforehand. Therefore, it can form in the part of arbitration in the magnitude 

and the form of arbitration. Moreover, patterns, such as a pattern and an alphabetic character, can also be expressed. 

Furthermore, a luminous layer or a nonlead glass layer can form the thickness chosen as arbitration. 

[0019] Thus, according to this invention, the light storage accessories which were excellent in phosphorescent 

[ usable ] and thermal resistance, a water resisting property, surface smooth nature, resistance to contamination, and 

fanciness out of indoor can be offered, 

[0020] Next, as for the above-mentioned luminous layer, it is desirable like invention of claim 2 that 35 - 95 weight 
section and a nonlead glass frit consist [ phosphorescent powder ] of the 65-5 weight section. Thereby, it can 
demonstrate phosphorescent [ outstanding ]. On the other hand, when phosphorescent powder is under 35 weight 
sections, or when a nonlead glass frit exceeds 65 weight sections, there is a possibility that a light storage operation of a 
luminous layer may become weak. Moreover, when phosphorescent powder exceeds 95 weight sections, or when 
nonlead glass frits are under 5 weight sections, phosphorescent powder oxidizes and there is a possibility that a 
luminous layer may whiten and the light storage effectiveness may not be acquired. Still more preferably, 
phosphorescent powder is 40 - 90 weight section, and a nonlead glass frit is 60 - 10 weight section. If it is this range, 
the more excellent light storage effectiveness will be acquired. 

[0021] Like invention of claim 3, the thickness of the above-mentioned nonlead glass layer is the same as the particle 
size of the above-mentioned phosphorescent powder, or it is desirable that it is larger than this particle size. The 
particle size of the above-mentioned phosphorescent powder means the mean particle diameter of phosphorescent 
powder here. Thereby, a nonlead glass layer will cover the whole front face of phosphorescent powder, and the surface 
smooth nature of a luminous layer, thermal resistance, and its water resisting property improve further. 
[0022] As for the thickness of the above-mentioned luriiinous layer, like invention of claim 4, it is desirable that it is 
30-800 micrometers. When thinner than 30 micrometers, there is a possibility that sufficient light storage effectiveness 
may not be acquired. Moreover, in being thicker than 800 micrometers, the light storage effectiveness which human 
being can recognize serves as saturation, and there is a possibility that improvement in the further light storage 
effectiveness may not be obtained. Moreover, since a lot of expensive phosphorescent powder is needed, there is a 
possibility that the cost of light storage accessories may become high. It is the range of 50-500 micrometers still niore 



preferably. If it is this range, formation of a luminous layer is easy and can acquire sufficient light storage 
effectiveness. 

[0023]^As.for the thickness of the above-mentioned nonlead glass layer, like invention of claim 5, it is desirable that it 
is 10-300 micrometers. Thereby, a light storage operation of light storage accessories can be demonstrated effectively. 
As mentioned above, it is necessary to make larger than the particle size of phosphorescent powder thickness of the 
nonlead glass layer which covers a luminous layer. Therefore, in being thinner than 10 micrometers, there is a 
possibility that phosphorescent powder cannot fully be covered. Moreover, in being thicker than 300 micrometers, there 
is a possibility that improvement in the light storage effectiveness may not be obtained. From the particle size of the 
phosphorescent powder covered, the thickness of a nonlead glass layer is 20-300 micrometers preferably. If it is this 
range, phosphorescent powder can fully be covered. 

[0024] As for the mean particle diameter of the above-mentioned phosphorescent powder, it is desirable that it is 5-50 
micrometers. Thereby, the outstanding light storage operation can be demonstrated. On the other hand, in the case of 
less than 5 micrometers, there is a possibility that a light storage operation of a luminous layer may fall. Moreover, in 
exceeding 50 micrometers, there is a possibility that the surface smooth nature of light storage accessories may fall. 
[0025] As the above-mentioned phosphorescent powder, ingredients, such as europium, a thing which added llie 
dysprosium, and a thing which added copper and cobalt as an activator to zinc sulfide, are in ulmin acid strontium and a 
calcium aluminate as an activator. 

[0026] The above-mentioned nonlead glass frit plays a role of adhesives which connect phosphorescent powder in a 
luminous layer. As for this nonlead glass frit, it is desirable to use the glass frit of the HOUKEI acid system which 
contains neither lead nor cadmium, the glass frit of a soda lime system, the glass frit of an aluminosilicate system, the 
glass frit of a borate system, the glass frit of a phosphate system, the glass frit of an aluminate system, etc. 
[0027] As for the above-mentioned nonlead glass layer, it is desirable to consist of the same presentation as the above- 
mentioned nonlead glass frit which contains neither lead nor cadmium. Thereby, it can calcinate at the low temperature 
around 800 degrees C, and a good enveloping layer can be formed. 

[0028] Moreover, like invention of claim 6, as for the above-mentioned base, it is desirable that they are either 
earthenware, porcelain, an enamel, glass or glass ceramics, and a ceramic etc. can also be used besides these. 
[0029] The above-mentioned base is not restricted to a plate and means what has the configuration of the body itself 
used as the above-mentioned light storage ornament object (for example, configuration of an eating-and-drinking 
machine and a vase). As an example of an application of these light storage accessories, there are electric tools, such as 
a safety panel, an eating-and-drinking machine, an enamel chitin, a cooking tool, a pan, a vase, an ornament, a toy, a 
sanitary ware, and an insulator, a tile, a fine-ceramics functional material, etc., for example. 

[0030] In manufacturing the light storage accessories of this invention, a luminous layer is first formed in the front face 
of the base of a request configuration. That is, phosphorescent powder, a nonlead glass frit, and an organic binder are 
mixed,- and a phosphorescent powder content paste is produced. A luminous layer is formed on the surface of a base 
with whether on a base, this phosphorescent powder content paste is screen-stenciled directly, or is applied with pen, it 
is applied by a spray etc. or a transfer paper is produced and it imprints on a base, and a means. 
[003 1] Next, a nonlead glass layer is formed on the surface of a luminous layer. That is, a nonlead glass frit and an 
organic binder are mixed, a nonlead glass paste is produced, and a nonlead glass layer is formed by whether it screen- 
stencils directly on the above-mentioned luminous layer, or applies with pen, it applies by a spray etc. or it imprints to 
the luminous layer which produced the transfer paper and was produced on the base, and coat means forming. Then, 
these are calcinated at the temperature more than the glass temperature of a glass frit (for example, 600 degrees C - 850 
degrees C), and light storage accessories are obtained. 

[0032] It is desirable to dry in ordinary temperature, to make a nonlead glass layer form subsequently to this luminous 
layer top, after forming a luminous layer on the above-mentioned base, and to calcinate after that. Thereby, the count of 
baking can be reduced and cost can be reduced. In addition, as an organic binder contained in an above-mentioned 
phosphorescent powder content paste and an above-mentioned nonlead glass paste, a carboxymethyl cellulose 
(henceforth CMC), methyl cellulose, ethyl cellulose, acrylic resin, butyral resin, etc. can be used, for example. 
[0033] 

[Embodiment of the Invention] 

The light storage accessories concerning the example of an operation gestalt of example of operation gestalt 1 this 
invention are explained using drawing 1 . As shown in drawing 1 , the light storage accessories 5 of this example form 
a luminous layer 2 in the front face of a base 1, and cover the front face with the nonlead glass layer 3. A luminous 
layer 2 contains phosphorescent powder and a nonlead glass frit. The tile made from porcelain is used as a base 1. 
[0034] Next, the manufacture approach of light storage accessories is explained. First, the phosphorescent fluorescence 
agent 50 weight section, the nonlead glass frit 50 weight section, and the organic binder 60 weight section were mixed, 
and the phosphorescent powder content paste was produced. Phosphorescent powder used what added europium and a 
dysprosium as an activator for ulmin acid strontium. As a nonlead glass frit, the glass frit of the HOUKEI acid system 



which Coniains neither lead nor cadmium was used. As an organic binder, what dissolved acrylic resin in the organic 
solvent was used. Next, this phosphorescent powder content paste was printed by screen-stencil on the front face of the 
tile made from porcelain, and the luminous layer was formed and it dried. 

[0035] Next, the nonlead glass frit and the organic binder were mixed and the nonlead glass paste was produced, A 

nonlead glass frit consists of glass of the HOUKEI acid system which contains neither lead nor cadmium. As an 
organic binder, what dissolved acrylic resin in the organic solvent was used. Subsequently, this nonlead glass paste was 
printed by screen-stencil on the above-mentioned luminous layer, and the nonlead glass layer was formed. 
[0036] By the oxidizing atmosphere, 840 degrees C was held for 10 minutes, this was calcinated, and light storage 
accessories were obtained. At this time, the nonlead glass layer was in the condition which covered not only the front 
face of a luminous layer but the side face. Moreover, the thickness of 200 micrometers and a nonlead glass layer of the 
thickness of the luminous layer in phosphorescent accessories was 100 micrometers. 

[0037] Thus, even if it put the obtained light storage accessories concerning this example to the flame, they did not 
have degradation, and even if it carried out long duration immersion into high temperature hot water, it demonstrated 
phosphorescent [ which does not have change of what, either and was excellent ]. Moreover, the front face was smooth 
like the usual porcelain tableware. 

[0038] Moreover, the light storage accessories of this example were stuck on the wall surface of the interior of a room 
and a subway at fixed interval. And it was left for 30 minutes under the brightness (for example, 1000 luxs) of the 
lighting currently generally used for light storage accessories, and lighting was erased after that. Consequently, the tile 
maintained afterglow and has recognized it clearly also by human being's eyes. The time amount which can be 
recognized was about 4 hours. 

[0039] The light storage accessories of the example of two examples of an operation gestalt are light storage safety 
panels, as shown in drawing 2 . That is, the pattern 1 1 which consists of the alphabetic character in which the above- 
mentioned light storage accessories 51 express a safety sign with the front face of a base 10, a graphic form, a notation, 
etc. is formed. This pattern 1 1 consists of a green paints layer 40. The margin 12 around a pattern 1 1 is formed of the 
luminous layer 20 (refer to drawing 5 ). As for the luminous layer 20, the front face is covered with the nonlead glass 
layer 30. The tile made from porcelain is used as a base 10. 

[0040] Next, the manufacture approach of the light storage accessories of this example is explained. First, as shown in 
drawing 3 , green paints were screen-stenciled on the front face of a base 10, and the pattern 1 1 was formed in it in the 
paints layer 40 with a thickness of 10 micrometers. Subsequently, as shown in drawing 4 , the same phosphorescent 
material content paste as the example 1 of an operation gestalt was screen-stenciled into the part of a margin 12 in the 
front face of a base 10, and the luminous layer 20 with a thickness of 100 micrometers was formed in it. 
[0041] Subsequently, as shown in drawing 5 , the nonlead glass paste was screen-stenciled on the front face of a 
luminous layer 20, and the nonlead glass layer 30 with a thickness of 90 micrometers was formed in it. Subsequently, 
by the oxidizing atmosphere, 840 degrees C was held for 10 minutes, and these were calcinated. By calcinating, the 
nonlead glass layer flowed and covered the side face of a luminous layer 20. By the above, the above-mentioned light 
storage accessories 5 1 shown in drawing 2 were obtained. 

[0042] The margin 12 which the light storage accessories of this example become from a luminous layer 20 held 
afterglow in darkness, and a role of a safety sign was played. Moreover, it was usable out of indoor and excelled also in 
thermal resistance, a water resisting property, and surface smooth nature. 

[0043] Moreover, the light storage accessories of this example were stuck on the wall surface of the interior of a room 
and a subway at fixed interval. And it was left for 30 minutes under the brightness (for example, 1000 luxs) of the 
lighting currentiy generally used for light storage accessories, and lighting was erased after that. Consequendy, in 
darkness, the tile maintained afterglow and has recognized it clearly by human being's eyes. The time amount which 
can be recognized was about 4 hours. 

[0044] Also when a power source is shut off and it becomes impossible from this on the occasion of urgent blame of an 
earthquake etc. illuminating the light storage accessories of this example, it turns out that it can fully be used as a 
guidepost of urgent blame. In addition, although the paints layer 40 is green in this example, all colors can be given by 

changing the class of paints. 

[0045] The light storage accessories of the example of three examples of an operation gestalt are lighting fitting which 
was able to be burned in the pattern formed by the luminous layer 200, as shown in drawing 6 . That is, the above- 
mentioned light storage accessories 52 form the vignette 1 10 in the front face of a base 100. This vignette 1 10 is 
formed from the luminous layer 200. Moreover, as shown in drawing 7 , as for the luminous layer 200, the front face is 
covered with the nonlead glass layer 300. As a base 100, it consists of milky glass and the configuration is a hat (cap) 
mold. 

[0046] In manufacturing the above-mentioned phosphorescent lighting fitting, the luminous layer which consists of the 
phosphorescent powder 70 weight section and the low-melt point point nonlead glass frit 30 weight section was printed 
on the pasteboard for an imprint by screen-stencil. Furthermore, the nonlead glass layer was printed so that a luminous 



layjer might be covered, and the transfer paper which consists of a nonlead glass layer of 70-micrometer thickness on 
the luminous layer of 70-micrometer thickness was produced. The produced light storage transfer paper was imprinted 
to the bas^, it heat-treated at about 600 degrees C for 10 minutes, and the globe 53 for lighting was obtained. The globe 
53 for lighting concerned was used as installation and the light storage accessories. 52 of this example at the body 54 of 
lighting fitting. In drawing 6 , a sign 549 is the foot of lighting fitting. 

[0047] Lighting was erased after turning on the light storage decorative illumination instrument of this example with 
the incandescent lamp of 20W for 20 minutes. Consequently, at the time of burning, in darkness, the vignette 1 10 
which did not look almost and which was formed by the luminous layer 200 showed afterglow skillfully, and emerged. 
Moreover, the light storage accessories 52 of this example have thermal resistance sufficient as lighting fitting, and 
were excellent also in a water resisting property, surface smooth nature, and fanciness. In addition, in this example, 
although the front face of a base 100 was made into opalescence, it can also be.colored. 

[0048] (Example 1 of an experiment) In this example, as shown in a table 1, the light storage operation of light storage 
accessories was evaluated. The mixing ratio of phosphorescent powder and a nonlead glass frit was changed, the 
luminous layer was formed in the base front face, and the front face was covered with the nonlead glass layer. Others 
are the same as that of the example 1 of an operation gestalt. The obtained light storage accessories were made into 
samples 1-10. 

[0049] Viewing estimated these light storage operations. The assessment approach left these under 1000 luxs for 30 
minutes, erased lighting after that and left it for 30 minutes. The case where O and a profile have checked vacantly the 
case where O and a profile are able to be clearly checked for the case where skillfiil afterglow is presented about tiie 
light storage operation at that time was made as **, and the case where there was no **** was made into x for 
afterglow. The obtained assessment result was shown in a table 1. As known in this table, the light storage operation 
was accepted about all light storage accessories. Moreover, especially the samples 3-8 had the outstanding light storage 
effectiveness. 
[0050] 
[A table 1] 
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[0051] (Example 2 of an experiment) In this example, it examined about the content ratio of the phosphorescent 
powder in a luminous layer, and the light storage operation. The luminous layer which consists of the phosphorescent 
powder 30 weight section and the nonlead glass frit 70 weight section was formed in the base, and this was made into 
the sample 11. Moreover, the luminous layer which consists of the phosphorescent powder 40 weight section and the 
nonlead glass frit 60 weight section was formed in the base, and this was made into the sample 13. The luminous layer 
of the samples 1 1 and 13 in this example is the same presentation as the luminous layer of the samples 1 and 3 in the 
above-mentioned example 1 of an experiment. 

[0052] First, when the luminous layer of a sample 1 1 was thickened to the thickness of about 300 micrometers, it 
demonstrated phosphorescent, moreover, when thickened to the thickness of about 500 micrometers, it demonstrated 
the charge of phosphorescent material made from commercial plastics, and until [ comparable ] phosphorescent. 
Moreover, the luminous layer was vitrified on the baking conditions (840 degrees C for 10 minutes) of the example 1 
of an operation gestalt, and the front face of a luminous layer became smooth. 

[0053] Next, when the luminous layer of a sample 13 was thickened to the thickness of about 150 micrometers, it 
demonstrated phosphorescent. It turned out that the luminous layer of this sample 13 demonstrates phosphorescent by 
thickness thinner than the luminous layer of a sample 11. Moreover, the luminous layer of a sample 13 became a coarse 
front face with granulative one on the baking conditions of the example 1 of an operation gestalt, without vitrifying. 
[0054] As mentioned above, although it can obtain phosphorescent [ which was excellent by manufacturing a luminous 
layer by the presentation (40 % of the weight of phosphorescent powder, 60 % of the weight of nonlead glass frits) of a 
sample 3 ], since it is a split face, it turns out that it is necessary cover the front face with a glass layer, and to make it 
smooth. 

[0055] (Example 3 of an experiment) In this example, it evaluated about the water resisting property of light storage 
accessories. The light storage accessories of the example 1 of an operation gestalt were left in underwater [ 25-degree 



C ];for 24 hours. Moreover, for the comparison, light storage [ having exposed the luminous layer ] accessories were 
manufactured without forming a nonlead glass layer, and this was made into the example of a comparison. About this 
example of a comparison, it was left underwater similarly. 

[0056] Consequently, it was the color of a luminous layer in the yellow-green state, and in any way, in the case of the 
example 1 of an operation gestalt, it is changeless, and the phosphorescent ability which was excellent like underwater 
trial before was demonstrated to it. Moreover, the underwater dissolution of phosphorescent powder was not accepted, 
either. On the other hand, in the case of the example of a comparison, it has checked that the front face of a luminous 
layer discolored white from yellowish green, and phosphorescent powder was dissolving in water, 
[0057] (Example 4 of an experiment) In this example, as shown in a table 2, it examined about the water resisting 
property of light storage accessories. The mixing ratio of the phosphorescent powder and nonlead glass frit which are 
contained in a luminous layer was changed, and what was covered with the nonlead glass layer about each luminous 
layer, and the thing which is not covered with a nonlead glass layer were produced. Others are the same as that of the 
example 1 of an operation gestalt. 

[0058] The water boiling test was performed about the obtained light storage accessories. Namely, light storage 
accessories were thrown into the 100-degree C boiling water, and were boiled for 1 to 4 hours. The surface state of 
light storage accessories in the meantime was observed visually. And the case where 0 produced the case where the 
surface state of a luminous layer did not change, and exfoUation of ** and a luminous layer produced the case where 
exfoliation is not produced although discoloration was carried out white was judged to be x. The result was shown in a 
table 2. 

[0059] From this table, all the light storage accessories that covered the luminous layer with the nonlead glass layer 
were not accepted for change in a front face. On the other hand, when a nonlead glass layer was not formed, the 
luminous layer discolored white and the evil of a luminous layer exfoliating arose. 
[0060] 
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[0061] (Example 5 of an experiment) In this example, as shown in a table 3, it evaluated about the resistance to 
contamination of light storage accessories. That is, the thickness of a nonlead glass layer was changed among 0-300 
micrometers. Phosphorescent powder used that whose mean particle diameter is 10 micrometers. Others produced light 
storage accessories like the example 1 of an operation gestalt. 

[0062] After rubbing the front face with the pencil (pencil degree-of-hardness 2B) and making dirt adhere uniformly 
about the obtained light storage accessories, it gets wet and the front face of light storage accessories was wiped with 
the dustcloth. Then, the condition of the dirt of the front face of light storage accessories was observed visually. And'^ 
the case where remained O in the case where the marks of dirt with a pencil are completely all able to wipe off finely, 
and the marks of ** and a pencil remained O and the case where dirt remains a little, black in the case where it is able 
to wipe almost finely was judged to be x. The assessment result was shown in a table 3. 

[0063] From this table, dirt stopped easily being able to adhere to the front face of light storage accessories by covering 
a luminous layer with a nonlead glass layer. Moreover, especially when the thickness of a nonlead glass layer was 20 
micrometers or more, dirt was able to be wiped off finely. 
[0064] 
[A table 3] 
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[0065] (Example 6 of an experiment) In this example, as shown in a table 4, the afterglow brightness of light storage 
accessories was measured. A luminous layer consists of the phosphorescent powder 70 weight section and the nonlead 
glass frit 30 weight section, and is the same as that of the sample 6 in the above-mentioned example 1 of an experiment. 
The luminous layer was formed on the surface of the base like the example 1 of an operation gestalt, and the front face 
was covered with the nonlead glass layer. 

[0066] After having left it in the dark place overnight where the obtained light storage accessories are shaded, and 
removing afterglow thoroughly, it laid for 4 minutes in the bottom with a brightness of 200 luxs, and was kept for 1 - 
60 minutes in the dark room after that, and afterglow brightness was measured. 

[0067] On the other hand, the same trial was performed using the plastics panel of marketing which contains zinc 
sulfide as phosphorescent powder for the comparison. The phosphorescent fluorescence material of a commercial 
plastics panel is zinc sulfide. These measurement results were shown in a table 4. As known in this table, the luminous 
layer of a sample 6 had the afterglow brightness which was excellent for 10 - 60 minutes. On the other hand, as for the 
luminous layer of the example of a comparison, the afterglow brightness of 20 minutes after fell. 
[0068] 
[A table 4] 
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[0069] (Example 7 of an experiment) In this example, it investigated about the phosphorescent ability of the 
phosphorescent powder at the time of calcinating by neutral atmosphere. First, like the example 1 of an operation 
gestalt, while forming the luminous layer on the surface of the base, the front face was covered with the nonlead glass 
layer. Subsequently, these were heated at about 400-500 degrees C in the oxidizing atmosphere, and all the organic 
binders contained in the luminous layer and the nonlead glass layer were decomposed or burned. Subsequently, about 
830 degrees C of light storage accessories were obtained by calcinating for 10 minutes in the neutral atmosphere at a 
nitrogen furnace. 

[0070] Moreover, phosphorescent powder was taken out out of the light storage accessories manufactured in this 
example. The phosphorescent powder after this baking was compared about that phosphorescent ability with the 
phosphorescent powder before baking. This relative measurement is the same as that of the example 6 of an 
experiment. Consequently, residual brightness was accepted for after [ dark-room standing ] about 4 hours. 
[0071] Moreover, when phosphorescent ability of intact phosphorescent powder was made into 100% as a result, the 
phosphorescent ability of the phosphorescent powder used with the light storage accessories of this example is 95%, 
and showed phosphorescent ability with the almost same both. Therefore, as for the luminous layer of this example, 
baking by neutral atmosphere also shows that phosphorescent ability does not fall. 

[0072] (Example 8 of an experiment) In this example, it investigated about the phosphorescent ability of the 
phosphorescent powder at the time of calcinating by the reducing atmosphere. First, like the example 1 of an operation 
gestalt, while forming the luminous layer on the surface of the base, the front face was covered with the nonlead glass 
layer. Subsequently, light storage accessories were obtained by calcinating these 800 degrees C for 10 minutes at the 
tunnel mold hydrogen furnace in which the dew-point was managed with the steam. 

[0073] The luminous layer after baking was compared about the light storage effectiveness with the luminous layer 



before baking. This relative measurement is the same as that of the above-mentioned example 6 of an experiment. 

Consequently, residual brightness was accepted for after [ dark-room standing ] about 6 hours. 

[0074] Moreover, when phosphorescent ability of intact phosphorescent powder was made into 100%, the 

phosphorescent ability of the phosphorescent powder used with the light storage accessories of this example was 100%. 

Therefore, as for the luminous layer of this example, baking by the reducing atmosphere also shows that 

phosphorescent ability does not fall, 

[0075] 

[Effect of the Invention] According to this invention, the light storage accessories which were excellent in 
phosphorescent [ usable ] and thermal resistance, a water resisting property, surface smooth nature, resistance to 
contamination, and fanciness out of indoor can be offered. 

« 

[Translation done.] 
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